The effect of nerve activity on the distribution of synaptic vesicles.
Certain gymnotid fish (apteronotids) continuously emit a high-frequency electric-organ discharge and thus continuously drive their electroreceptor afferents at high rates. Electroreceptor afferents terminate in one lamina of the electrosensory lateral line lobe (ELL) and can be readily sampled. Normally these terminals have many small vesicles clustered adjacent to the presynaptic membrane. When afferent activity is blocked for 24 hr by an injection of tetrodotoxin (TTX) into the electroreceptor nerve, the density of vesicles adjacent to the synaptic membrane declines; the volume of the remaining vesicles increases. If the nerve of a TTX-treated fish is stimulated proximal to the injection site, these changes can be reversed. These results imply that the migration of vesicles toward the presynaptic membrane is influenced by the level of activity in the nerve.